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AMENDMENT TO THE CLAIMS 



Below is a listing of the claims that will replace all prior versions and listings of claims in the 
present patent application. 

Listing nf riaimja- 

1. (Currently Amended) A method for generating a bone mask, comprising the 

steps of: 

acquiring an image data set; 

pre-processing the image data set to automatically calculate at least one or more seed 
points and one or more structure edges; 

generating a preliminary bone mask to differentiate bone and vascular structures from the 
image data set, wherein the preliminary bone mask is generated for a plurality of sub-volumes 
comprising the ima ge data set, based upon a spatial relationship between die bone and the 
vascular suructures in the imago data sot plurality of sub-volumes, and wherein each sub-volume 
is differentially processed based up on the spatial relationship between the bone and the vascular 
structures in the sub-volume : 

automatically determining the vascular structure using the one or more seed points, the 
one or more structure edges, and the image data; and 

subtracting the vascular structure from the preliminary bone mask to generate a bone 

mask. 

2. (Original) The method as recited in claim 1 . comprising the step of: 
subtracting the bone mask from the image data set to generate a bone-free volume data 

set. 



3. (Original) The method as recited in claim 2, comprising the step of: 
rendering the bone-free volume data set to generate a bone-free volumetric rendering. 
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4. (Original) The method as recited in claim 1, wherein acquiring the image 
data set comprises acquiring a CTA data set of a head and neck region. 

5. (Original) The method as recited in claim 1, wherein the step of pre- 
processing the image data set calculates the one or more seed points using at least one of a 
geometric template and a functional tenq)late. 

6. (Original) The method as recited in claim 1, wherein the step of pre- 
processing the image data set calculates the one or more structure edges by determining a 
maximum absolute gradient for each voxel relative to the adjacent voxels. 

7. (Currently Amended) The method as recited in claim 1, wherein pre- 
processing the image data set comprises partitioning the image data set into two or moro the 
Plurality of sub- volumes. 

8. (Currently Amended) The method as recited in claim 7, wherein automaticgUy 
dotcrminin g the vascular structure oomprisoa difforcntiallv prooossing i s automatically 
determined based upon the differential processing applied to the two or moro plurality of sub- 
volumes. 

9. (Original) The method as recited in claim 8» wherein differentially 
processing comprises implementing a fast algorithm in at least one sub-volume and a complex 
vessel tracking algorithm in at least one other sub-volume. 

10. (Original) The method as recited in claim 1, wherein pre-processing the 
image data set comprises removing a portion of the image data set corresponding to a table. 

11. (Original) The method as recited in claim 1, wherein generating die 
preliminary bone mask comprises classifying voxels as bone based on at least intensity. 

3 



PAGE 3/13 * RCVD AT 9/17/2007 11:29:21 AM [Eastern Daylight Time] * 8VR:U8PTO«FXRF-6/13 * DN18:2738300 * C8ID:518 387 7751 * DURATION (mm-ss):03-20 



518387 7751 



GE GLOBAL RESEARCH LE 



11:28:01 a.m. 09-17-2007 



4/13 



Serial No. 10/723,192 140312-1 

12. (Original) The method as recited in claim 1, wherein automaticany 
determining the vascular structure comprises applying at least one of a dynamic constrained 
region growing process, a bubble wave connectivity process, and a ray and contour propagation 
process. 

13. (Original) The method as recited in claim 1, comprising the step of 
smoothing the vascular structure. 

14. (Currently Amended) A computer program, provided on one or more computer 
readable media, for generating a bone mask, comprising: 

a routine for acquiring an image data set; 

a routine for pre-processing the image data set to automatically calculate at least one or 
more seed points and one or more structure edges; 

a routine for generating a preliminary bone mask to differentiate bone and vascular 
structures from the image data set, wherein the preliminary bone mask is generated for a plurality 
of sub-volumes compris ing the image data set based upon a spatial relationship between the bone 
and the vascular structures in the imago data get plurality of sub-volumes> wherein each sub- 
volume is differentiallv processed based uoon the spatial relationship between the bone and the 
vascular structures in the sub- volume : 

a routine for automatically determining the vascular structure using the one or more seed 
points, the one or more structure edges, and the image data; and 

a routine for subtracting the vascular structure from the preliminary bone mask to 
generate a bone mask. 

15. (Original) The computer program as recited in claim 14, comprising a 
routine for subtracting the bone mask from the infiage data set to generate a bone-free volume data 
set. 

16. (Original) The computer program as recited in claim 15, comprising a 
routine for rendering the bone-free volume data set to generate a bone-free volumetric rendering. 
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17. (Original) The computer program as recited in claim 14, wherein the 
routine for acquiring the image data set acquires a CTA data set of a head and neck region. 

18. (Original) The computer program as recited in claim 14, wherein the 
routine for pre-processing the image data set calculates the one or more seed points using at least 
one of a geometric template and a functional template. 

19. (Original) The computer program as recited in claim 14, wherein the 
routine for pre-processing the image data set calculates the one or more structure edges by 
determining a maximum absolute gradient for each voxel relative to the adjacent voxels. 

20. (Currently Amended) The computer program as recited in claim 14» wherein 
the routine for pre-processing the image data set partitions the image data set into two or more the 
pluralitv of sub-volumes. 

21. (Currently Amended) The computer program as recited in claim 20, wherein 
the routine for automatically determining the vascular structure difforontiolly proce ss e s is based 
on the differential processing applied to the two or morfr - p iuralitv of sub- volumes. 

22. (Original) The computer program as recited in claim 21, wherein 
differentially processing comprises implementmg a fast algorithm in at least one sub-volume and 
a complex vessel tracking algorithm in at least one other sub-volume. 

23. (Original) The computer program as recited in claim 14, wherein the 
routine for pre-processing the image data set removes a portion of the image data set 
corresponding to a table. 

24. (Original) The computer program as recited in cljum 14, wherein the 
routine for generating the preliminary bone mask classifies voxels as bone based on at least 
intensity. 
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25. (Original) The computer program as recited in claim 14, wherein the 
routine for automatically detennining the vascular structure applies at least one of a dynamic 
constrained region growing process, a bubble wave connectivity process, and a ray and contour 
propagation process. 

26. (Original) The computer program as recited in claim 14, comprises a 
routine for smoothing the vascular structure. 

27. (Currently Amended) A CT image analysis systeni, comprising: 
an X-ray source configured to emit a stream of radiation; 

a detector configured to detect the stream of radiation and to generate one or more signals 
responsive to the stream of radiation, wherein the detector comprises a plurality of detector 
elements; 

a system controller configured to control the X-ray source and to acquire a set of image 
data from one or more of the detector elements via a data acquisition system; and 

a computer system configured to receive the set of image data, to pre-process the set of 
image data to automatically calculate at least one or more seed points and one or more structure 
edges, to generate a preliminary bone mask to differentiate bone and vascular structures from the 
set of image data, wherein the preliminary bone mask is generated for a pluralitv of sub-volumes 
comprising the image data set, based upon a spatial relationship between the bone and the 
vascular structures in the imago data oot pluralitv of sub-volumes, wherein each sub-volume is 
difFerentiallv processe d based upon die spatial relationship between the bone and the vascular 
structures in the sub-volume: to automatically determine the vascular strucnue using the one or 
more seed points, the one or more structure edges, and the set of image data, and to subtract the 
vascular structure from the preliminary bone mask to generate a bone mask. 

28. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to subtracting the bone mask from the set of image data to 
generate a bone-free volume data set. 
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29. (Original) The CT image analysis system as recited in claim 28, wherein 
the computer system is configured to render the bone-free volume data set to generate a bone-free 
volumetric rendering. 

30. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to pre-process the set of image data by calculating the one or 
more seed points using at least one of a geonietric template and a functional template. 

31. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to pre-process the set of image data by calculating the one or 
more structure edges by determining a maximum absolute gradient for each voxel relative to the 
adjacent voxels. 

32. (Currently Amended) The CT image analysis system as recited in claim 27, 
wherein the computer system is configured to pre-process the set of image data by partitioning 
the image data set in to two or more the pluralitv of sub-volumes. 

33. (Currently Amended) The CT image analysis system as recited in claim 32, 
wherein the computer system is configured to automatically determine the vascular structure by 
difforontiolly prooossing based on the differential processing applied to the two or more plurality 
rf^sub-volumes. 

34. (Original) The CT image analysis system as recited in claim 33, wherein 
differentially processing comprises implementing a fast algorithm in at least one sub-volume and 
a complex vessel tracking algorithm in at least one other sub-volume. 

35. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to pre-process the set of image data by removing a portion of 
the image data set corresponding to a table. 
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36. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to generate the preliminary bone mask by classifying voxels as 
bone based on at least intensity. 

37. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to automatically determine die vascular structure by applying 
at least one of a dynamic constrained region growing process, a bubble wave connectivity 
process, and a ray and contour propagation process. 

38. (Original) The CT image analysis system as recited in claim 27, wherein 
the computer system is configured to smooth the vascular structure. 

39. (Currently Amended) A CT image analysis system, comprising: 
means for acquiring an image data set; 

means for pre-processing the image data set to automatically calculate at least one or 
more seed points and one or more structure edges; 

means for generating a preliminary bone mask to differentiate bone and vascular 
structures from the image data set, wherein the preliminary bone mask is generated for a plurality 
of sub- volumes comorising the image data set, based upon a spatial relationship between flie bone 
and the vascular structures in the imag e data G e t p lurality of sub-volumes, wherein each sub- 
volume is differentially processed based upon the spatial relationship between the bone and the 
vascular structures in the sub-volume : 

means for automatically determining the vascular structure using the one or more seed 
points, the one or more structure edges, and the image data; and 

means for subtracting the vascular structure from the preliminary bone mask to generate a 
bone mask. 
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